Purpose. The literature describes a high rate of mortality in cases of intrapelvic acetabular component migration, which is a rare but serious complication. Our aim is to establish and propose a treatment protocol according to our results and experience.
Introduction
This study is an observational report that confirms previous findings in revisions arthroplasty with migrated acetabular component into the pelvis. The literature describes a high rate of mortality related to intrapelvic acetabular cup migration, which is a rare but serious complication. Vascular injury is rare during primary arthroplasty implantation (frequency, 0.008-0.67%) but is very serious (mortality rate, 7%) with significant morbidity (1) especially in cases of intrapelvic migrated cup (2, 3) . Intrapelvic acetabular cup migration can occur after total hip arthroplasty, in either septic or aseptic cases. In the case of a total hip arthroplasty, the severe acetabular component protrusion represents the migration of the cement and cup medial to the Kohler line, which results in a large defect of the acetabulum medial wall.
The removal of an acetabular prosthesis component that has migrated in the pelvis can be hazardous (4) . The acetabular component that has migrated into the pelvis creates a fibrous tissue, which may be adherent to the pelvic organs, such as the uterus, rectum, bladder and ureter, and also to the common iliac vessels. As such, its removal can lead to uncontrollable bleeding (1) , death or other severe complications (5) .
The extraction of an acetabular prosthesis that has migrated into the pelvis must be performed with extreme precision following the careful loosening of the fibrous tissue that is adherent to the pelvic organs.
There are two different approaches for performing the surgery. On one hand, a retroperitoneal approach can be used to remove the intrapelvic cup or cement mass (6) . On the other hand, the Rutheford Morrison approach (7), which allows direct access for the assessment of the pelvic vessels and organs related to the prosthesis, can be used.
In our study population, we used a simple, limited retroperitoneal approach that enabled the safe removal of these cups that had migrated.
Our aim is to establish and propose a treatment protocol according to our results and experience. Two were septic spacer revisions.
Materials and methods

This
We were prepared to perform vascular grafting in all cases, but it was needed only in four (4) of these cases due to irreparable vascular lesions.
The study comprised six women and two men, with ages between 42 and 78 and an average age of 64 years. Among these patients, seven were primarily diagnosed with osteoarthritis, two of which occurred secondary to dysplasia, and one suffered from rheumatoid arthritis. Only three of these patients underwent primary hip arthroplasty in our clinic, while the rest were treated in other hospitals. The Ranawat criteria were applied for the restoration of centre of rotation (11) and intraoperative stability of the prosthetic components will restore the leg length and function of the revised hip.
Surgical technique
The patient was placed in the dorsal decubitus position. After rotating the table towards the unaffected side, we had complete access to the abdomen. A window in the drapes exposed the iliac crest and the proximal femur. We used the general Afterwards, the hip region was approached through a separate anterior-lateral incision, generally using the old scar or by extending the iliac incision, to achieve an anterior approach for the completion of the revision procedure (Fig. 2) . A separate incision was used for seven of our patients and an anterior extension was used for one patient.
Results
All patients survived the procedure and returned for periodic follow-ups every 3 months, during which they did not exhibit any septic complications. In all cases, the cup had migrated medially to Kohler's line. Fortunately, severe medial migration is rare and these eight cases represent only 3.6% of the total number of revision hip arthroplasties carried out in our department during the last five years.
The acetabular defect was reconstructed using bone grafts and tantalum revision cups in 4 cases, Burch-Schneider cages in 2 cases, Kerboull ring in 1 case and oblong cup (Cotyle Espace) in 1 case (Fig. 3) . 
Discussions
Protrusio acetabuli is the medial displacement of the acetabulum beyond the radiographic teardrop, with the medial migration of the femoral head into the pelvis (14, 15) . Acetabular protrusions may occur in many bone disorders, such as degenerative joint disease, Paget's disease, rheumatoid arthritis, ankylosing spondylitis, osteomalacia, Marfan's disease and as an effect of irradiation (13, 16) .
Vascular injuries associated with hip arthroplasty consist of distal ischaemia, vessel lacerations, pseudo aneurysms and arterio-venous fistulas (5, 17) . Complications are often related to cement incorporation of the iliac vessels, aggressive medial retraction, excessive traction on atherosclerotic vessels and improper technique in the preparation of the acetabulum (2, 3) .
When we designed the study we wanted to establish a protocol that allowed us to take the decision when the vascular surgeon or vascular grafting was needed. Now, in retrospection, this matter cannot be properly assessed. In all cases this protocol was used and due to that the mortality rate was null. A multidisciplinary team of surgeons should take part in the planning of such complicated revisions. It is best to include a vascular surgeon and a general surgeon because the attempt to remove an acetabular component that has migrated into the pelvis can be hazardous. The common iliac vessels, ureter, bladder, rectum and uterus may be adherent to the acetabular component of the prosthesis and the attempt to extract it may lead to organ damage or uncontrollable bleeding (18).
We have used a simple, limited retroperitoneal approach, which has allowed the safe removal of these migrated cups. The described approach is familiar to orthopedic surgeons because it is similar to that used for innominate osteotomy. The intrapelvic migration of an acetabular prosthesis is usually a slow process, during which the cup becomes surrounded by a thick layer of fibrous tissue, separating it from the pelvic vessels and organs. The dissection of the plane between the cup and the fibrous membrane allows the safe removal of the cup and cement, leaving the fibrous layer intact. However, this approach is not appropriate for the removal of all intrapelvic cups. If the pre-operative angiograms show a false aneurysm, the Rutherford Morison approach should be used and the vessels should be explored. A large cement mass that had extruded into the pelvis during primary surgery presents additional difficulties as it may be directly adhered to the pelvic vessels and organs. In such cases, the Rutherford Morison approach may also be advisable. If hemorrhage is encountered when using the limited retroperitoneal approach, the incision can be extended and the approach can be converted to the Rutherford Morison. This involves the mobilization of the peritoneum from the iliopsoas fascia, allowing direct access to the external iliac vessels and pelvic organs. We have found it best to remove the intrapelvic cup before approaching the femur as a rotated acetabular component combined with the proximal migration of the femur may 'lock' the prosthetic head. As such, attempts at dislocation may cause a fracture to the femur or an acetabular wall. The extraction of the cup from within the pelvis frees the prosthetic head and allows the safe mobilization of the femur.
In cases of severe acetabular bone defect, it can be useful to remove a 5-6 cm large quadrate of compact bone from the external iliac wing. The graft can be fixed inside the pelvic defect, creating a new medial wall for the acetabulum and gaining continuity through allografts that are either autologous or comprised of morcellized bone combined with bone substitute (18).
Conclusions
Intrapelvic acetabular cup migration is a rare, but serious complication that can occur after total hip arthroplasty in either septic or aseptic cases. An experienced multidisciplinary team of surgeons should take part in planning and conducting such complicated revision surgeries. A complex evaluation protocol is mandatory prior to the operation and a versatile arsenal of revision prosthesis, bone grafts and vascular grafts must be available.
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